Acetate acts as a protonophore and differentially affects bead movement and cell migration of the gliding bacterium Cytophaga johnsonae (Flavobacterium johnsoniae).
Cells of Cytophaga johnsonae (now Flavobacterium johnsoniae) are able to translocate on solid surfaces but are unable to swim in liquid media. Organelles that may be involved in this gliding motility have not been detected, and the mechanism(s) responsible remains unknown. The movement of latex beads attached to the cell surface is considered by some to be a manifestation of the gliding machinery. In this study, acetate (in nutrient-level quantity, 45 mM) was found to inhibit bead movement on cell surfaces, whilst formation and movement of groups of cells (rafts) and typical colony spread were not affected; generation time (in liquid culture) was only slightly increased. Since acetate is a weak acid and is recognized as a protonophore, various electron-transport-associated features were assessed in an effort to understand the differential effects of acetate on bead movement and cell motility. Selected protonophores and electron transport inhibitors were tested to compare their effects on cell translocation and metabolic activities with those of acetate. Although O2 consumption was not significantly affected in the presence of acetate and the protonmotive force decreased only minimally, ATP levels were markedly decreased. Arsenate and cyanide were also shown to inhibit bead movement but did not inhibit either movement of rafts of cells or colony spreading. Cyanide lowered O2 consumption, while arsenate did not; both compounds effected substantial decreases in cellular ATP content, but little or no decrease in protonmotive force. The inhibitory effects of these compounds on bead movement over cell surfaces contrasted with the continued ability of cells to form rafts, to glide and to form spreading colonies and led to the conclusion that bead movement is not a complete correlate of the gliding machinery of C. johnsonae. In addition, it seems likely that bead movement is more affected by the level of cellular ATP than it is by the protonmotive force, which has been assumed to provide the energy (derived from the transmembrane gradients) for the gliding machinery.